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Tumour Kinetics, Response to Chemotherapy and
Survival in Primary Ovarian Cancer

A. Alama, S. Chiara, F. Merlo, N. Ragni, P.F. Conte, R. Meazza,
G. Reggiardo, 1. Ferrari and R. Rosso

The analysis of thymidine labelling index (TLI) in relation to clinico-pathological variables and survival was
carried out in 111 ovarian cancer patients. The significance of TLI in predicting response to aggressive first line
chemotherapy regimens was examined. The overall median TLI value of 1.8% was used as a cut-off to discriminate
slowly from highly proliferating cancers. 94 patients entered into two consecutive randomised trials, and were
treated with six courses of cisplatin-based chemotherapy with or without doxorubicin. A significantly higher
objective response of 60% was reported in the subset of patients with TLI > 1.8% as compared to 35% in patients
with TLI < 1.8% (P = 0.03). In addition, patients achieving complete response had tumours with median TLI of
3.8% as compared to 2.4% for partial responders, 1.5% for patients with stable disease and 1.7% for those with
progressive disease. A significant increase in tumour kinetics was observed in advanced cancers (P = 0.001),
more undifferentiated tumours (P = 0.02) and postsurgical residual disease greater than 2 cm (P = 0.04). In
univariate analysis, TLI failed to influence significantly clinical outcome: 26 versus 32 months median survival
time for patients with high and low tumour TLI, respectively. In the Cox’s regression model, the only independent
prognostic variables were performance status and amount of residual disease after primary surgery (P = 0.000).
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INTRODUCTION

THE NATURAL history and management of ovarian cancer have
been extensively covered in numerous articles and reviews
during the last few decades [1-3]. Main emphasis has been given
to the comparison of different regimens of chemotherapy to
select the optimal treatment, in terms of response rates and
survival [4-7]. Hence, the identification of independent prognos-
tic factors able to predict the outcome of ovarian cancer has been
widely pursued. The prognostic variables might, in fact, provide
a framework for appropriate selection of therapy according to
subsets of patients at different risk of death (8-10].

At present, the amount of residual disease after primary
surgery and performance status are the most consistently inde-
pendent predictors of survival [8~11]. However, biological para-
meters have not been thoroughly investigated, and their role in
defining prognosis remains unclear. Experimental and clinical
investigations have provided evidence that higher tumour cell
kinetics are strictly related to chemosensitivity [12-15]. This
holds true in primary untreated tumours and before drug
resistance develops [16]. In a preliminary investigation, we
demonstrated that the probability of achieving an objective
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response to aggressive combination chemotherapy was signifi-
cantly related to high proliferative activity of the primary tumour
[17]. At that time, we suggested a possible role of tumour
kinetics in selecting poor risk patients potentially benefiting
from more aggressive treatment strategies. In this paper, we
report the updated results of a larger series of patients enrolled on
to consecutive clinical trials of the Italian North-West Oncologic
Cooperative Group, GONO, from 1982 to 1991 [17,18]. The
biological and clinical significance of thymidine labelling index
(TLI) is analysed and discussed.

PATIENTS AND METHODS

Patients and treatment

The TLI of the primary tumour was evaluated at the time of
first surgery in 111 previously untreated ovarian cancer patients.
Patient characteristics are summarised in Table 1. FIGO classi-
fication was adopted to define extent of disease and grade
of tumour differentiation. Clinical response to treatment was
assessed according to WHO criteria. Second look laparatomy
was performed in patients with no clinical evidence of disease
after six courses of cisplatin-based chemotherapy to define the
pathological response. Criteria for surgical staging and second
look laparatomy procedures have been described previously [18].
The majority of patients (84.7%) entered into two consecutive
randomised trials and were treated according to the following
regimens: PAC or CAC = cisplatin 50 mg/m’ or carboplatin
200 mg/m? + cyclophosphamide 600 mg/m? + doxorubicin
45 mg/m? intravenous (i.v.) day 1 every 28 days for six courses
(62 patients); PC = cisplatin 50 mg/m’ + cyclophosphamide 600
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Table 1. TLI and clinicopathological characteristics of patients

Kruskal-Wallis

Covariate Patientsno.  TLI median (range) statistics P value
Overall 111 1.8 (0.1-28.0)
Age (years)
=51 33 1.5 (0.2-24.0)
52-61 39 2.3 (0.2-17.8) 3.91 NS
>61 39 1.9 (0.1-28.0)
ECOGPS
0 54 1.5 (0.2-24.0)
=1 57 2.0 (0.1-28.0) 113 NS§
Histology
Endometrial 13 0.7 (0.2-10.7)
Mucinous 12 1.5(0.2-11.8)
Undifferentiated 12 2.0 (0.2-9.20) 8.11 NS
Serous 60 2.4 (0.1-24.0)
Others 13 2.1(1.0-28.0)
Residual disease
=2 cm 52 1.5 (0.2-17.8)
>2 cm 59 2.4 (0.1-28.0) 392 0-04
Grading*
1 15 1.0 (0.4-2.50)
2 40 1.6 (0.2-24.0) 7.56 0.02
3 50 2.5 (0.1-17.8)
Stage
I+1I 34 1.2 (0.2-17.8)
111 58 1.8 (0.1-24.0) 13.3 0.001
v 19 2.9 (0.4-28.0)

PS, performance status; NS, non-significant. * Grading was not determined in 6 patients.

mg/m? i.v. day 1 every 28 days for six courses (32 patients). 10
patients (9%) received melphalan 6 mg/m? every day for 5
consecutive days every 6 weeks until disease progression.

7 patients received no treatment either because they refused
or for medical reasons.

TLI

Cell kinetics, as the percentage of thymidine labelled cells in
DNA synthesis over all the tumour population, were evaluated
on tumour specimens at the time of first surgery and carried out
according to the procedure described previously [19].

Statistical analyses

The association between clinico-pathological characteristics
of patients and TLI was investigated by Kruskal-Wallis test
statistics, for two or more than two groups, and tested for
significance according to the x? test (P = 0.05). The effect of
each covariate on patients survival was investigated by using the
Kaplan—Meier step function [20].

Differences between survival curves were tested according to
the log rank test. Cox’s multiple regression analysis [21] was
used to study the effect of each covariate on patient survival while
adjusting for the other covariates, and to identify prognostic
variables through a backward stepwise procedure. Covariates
significantly related to survival were identified according to the
likelihood ratio test as allowed by the BMDP statistical software
[22].

RESULTS
The overall median TLI value was 1.8% (range 0.1-28.0).
The relationship between TLI and the main clinico-pathological
characteristics is reported in Table 1. TLI values were not

related to age, ECOG performance status (PS) or histology. A
significant increase in tumour proliferative activity was observed
in residual disease after primary surgery greater than 2 cm
(P = 0.04), more undifferentiated tumours (P = 0.02), and
advanced stages (P = 0.001).

Univariate survival analyses of prognostic factors are reported
in Table 2. PS, residual disease, histological diagnosis, age,
grading and stage of disease were statistically significant predic-
tors of survival. On the contrary, TLI failed to significantly
influence patients outcome with 26 months median survival time
for patients with a tumour TLI above 1.8% compared with 32
months for those with TLI values equal to or below 1.8% (Figure
1.

74 of the 94 patients who entered two randomised trials were
evaluable for response. Table 3 reports the relationship between
TLI value and treatment response in those patients surgically
re-explored (33 patients) or with clinically measurable disease
(41 patients). An objective response (complete + partial
response) was observed in 35% of patients with low TLI
compared to 60% of patients with high TLI (» = 0.03). More-
over, median TLI, according to treatment response, was 3.8%
(range 0.6-13.5) for complete response, 2.4% (range 0.2-24.0)
for partial response, 1.5% (range 0.1~11.8) for stable disease and
1.7% (range 0.2-28.0) for progressive disease.

Table 4 summarises the results obtained according to the
Cox’s multiple regression analysis on the 94 patients. The
estimated relative risk (RR), 95% confidence interval (CI) and
the computed probability for each covariate included in the final
model are reported.

Performance status and postsurgical residual disease were
identified as the most important predictors of survival
(P = 0.000).
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Table 2. Univariate survival analysis

Observed/ Median survival

Covariate Patients no. expected P (months)
ECOGPS

0 54 1 0.0000 68

=] 57 3.1 14
Residual disease

=<2 cm 52 1 *

>2 cm 59 2.6 00001 15
Histology

Endometrial 13 1 *

Mucinous 12 1.4 27

Serous 60 1.7 0.009 32

Others 14 2.2 9

Undifferentiated 12 4.9 9
Age (years)

=51 33 1.2 28

52-60 39 1 0.015 41

=61 39 2.1 14
Grading

1 15 1 *

2 40 1.4 0.024 33

3 50 1.9 19
Stage

1+11 34 1 *

41 58 2.3 0.03 27

v 19 4.6 12
TLI

=1.8 57 1 32

>1.8 54 1.1 0.45 26
Therapy

PC 32 1 34

PAC/CAC 62 1.4 0.60 30

Melphalan 10 1.5 4

PS, performance status; TLI, tumour labelling index. * Median survival time not reached.

Patients with performance status above 1 and postsurgical Table 3. TLI and response rate
residual disease greater than 2 cm, had 1.66 and 1.46 relative

risks of death, respectively, compared to patients with ECOG TLI TLI<1.8 TLI>1.8
PS equal to 0 and residual disease less than 2 cm. Response Median (range) No. (%) No. (%)
CR 3.8 (0.6-13.5) 5 35 12 60

PR 2.4 (0.2-24.0) 7 12

100 . SD 1.5 (0.1-11.8) 10 5
TLI Entered Died PD 1.7 (0.2-28.0) 2 % o 9

<1.8 57 28
>1.8 54 33

P=NS

CR, complete response; PR, partial response; SD, stable disease; PD,
progressive disease; TLI, tumour labelling index. CR+PR versus
SD+PD, P = 0.03.

5

=
2
& 50 Table 4. Multivariate analysis by Cox’s model
g y <1.8
R Covariate RR 95% CI P (test for trend)
254 oTETTEETTTA :
]
L 18 E(é)OG PS 1
0 =1 1.66 1.01-2.09 0.000
C 1 L I . L , I L Residual disease
0 10 20 30 40 SO 60 70 80 90
=2 cm 1
Months >2 cm 146 1.02-2.72 0.000

Fig. 1. Relationship between TLI and survival in patients with
primary ovarian cancer. RR, relative risk; CI, confidence interval; PS, performance status.



452

DISCUSSION

In the present report, the relationship between tumour TLI
and several clinicopathological factors in patients with primary
ovarian cancer has been investigated. Moreover, the impact
of TLI in predicting survival and response to combination
chemotherapy has been further assessed. Advanced cancers,
undifferentiated tumours and post-surgical residual disease
greater than 2 cm were significantly associated with a higher
tumour growth rate. These parameters are known prognostic
factors of tumour aggressiveness, as also confirmed by the
present univariate analyses. Thus, cell kinetics appear indicative
of the degree of malignancy.

The findings of this study indicate that TLI failed to signifi-
cantly predict survival both in univariate and multivariate
analyses. Nevertheless, analysis of tumour kinetics revealed a
direct association with clinical or surgical response to chemo-
therapy. Our results, in fact, showed a 60% objective response
in the group of patients with higher proliferating tumours
compared to 35% in the slower proliferating group. This evi-
dence was more striking when we looked at the distribution of
median TLIs according to response rate, with a median value of
3.8% in the subset of patients who achieved complete response.
Therefore, our data demonstrate that tumour cell kinetics may be
relevant in predicting response to combination chemotherapy,
despite the fact that statistical significance in survival analysis is
lacking.

Only a relative number of studies, taking into account the
relationship between cell kinetics and survival in ovarian cancer,
are reported in the literature, and some support our findings.
Erba and colleagues investigated the role of flow cytometry,
clinico-pathological prognostic variables and patients outcome,
and found that the percentage of S-phase cells did significantly
correlate with higher DNA aneuploidy and poorly differentiated
tumours, although the association with survival was statistically
non-significant [23].

More recently, Silvestrini and colleagues [24], who studied 85
advanced ovarian cancers, did not find a significant relationship
between tumour proliferative activity and survival in patients
treated with polychemotherapy regimens; the prognostic role of
TLI was maintained in a small subset of patients submitted to
monochemotherapy, further suggesting that aggressive chemo-
therapy regimens are better at controlling higher proliferating
neoplasms. In addition, it is worth emphasising that, in
untreated tumours, the prognostic significance of TLI is likely
to be affected by aggressive chemotherapy, but in chemo-
resistant patients, the kinetic prognostic importance is apparent.
In fact, our recent study on refractory or relapsing ovarian cancer
demonstrated that, when drug resistance occurred, patients with
low TLI tumours survived longer than did patients with high
TLI[25].

In our opinion, this investigation indicates that (a) chemo-
therapy response rate is significantly associated to the growth
aggressiveness of the primary untreated tumours; (b) in this
selected series of patients, known clinico-pathological variables
confirm their importance in the univariate and multivariate
analyses.

In conclusion, TLI may predict probability of response to
aggressive cisplatin-based chemotherapy in untreated ovarian
cancer. In addition, tumour kinetics may be helpful in defining
groups of patients at poor risk who might benefit from further
therapeutic modalities.
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